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(57) Abstract 



than SOx discharge reduction temperature is 
executed, so that SOx discharging from the NOx 
catalyst is suspended to thereby discontinue a SOx 
discharging treatment 

PROBLEM TO BE SOLVED: To prevent discharging COPYRIGHT: (C)2000,JPO 
of SOx absorbed by occulusion reduction type NOx 
catalyst when a car is stopped or driven with 
extremely low speed. 

SOLUTION: After SOx is absorbed by an NOx catalyst 
17 by a specific amount, an ECU 30 determines a 
discharging timing of SOx. The ECU 30 performs 
stoichi controlling of an air-fuel ratio of the 
exhaust gas for discharging SOx from the NOx 
catalyst 17 while keeping temperature of the exhaust 
gas at a specified value or higher. That is, it 
performs high temperature stoichi controOing for 
discharging SOx. However, when the running speed 
of a car sensed by a vehicular speed sensor 27 is 
not higher than a lower limit value, that is, the 
car is stopped or driven with extremely low speed, 
the high temperature stoichi controlling is 
suspended. Low temperature stoichi controOing 
where the exhaust air-fuel ratio is kept in stoichi 
state and the exhaust gas temperature is kept lower 
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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent discharging of 
SOx absorbed by occulusion reduction type NOx catalyst 
when a car is stopped or driven with extremely low 
speed. 

SOLUTION: After SOx is absorbed by an NOx catalyst 
17 by a specific amount, an ECU 30 determines a 
discharging timing of SOx. The ECU 30 performs stoichi 
controlling of an air-fuel ratio of the exhaust gas for 
discharging SOx from the NOx catalyst 17 while keeping 
temperature of the exhaust gas at a specified value or 
higher. That is, it performs high temperature stoichi 
controlling for discharging SOx. However, when the 
running speed of a car sensed by a vehicular speed 
sensor 27 is not higher than a lower limit value, that is, 

the car is stopped or driven with extremely low speed, the high temperature stoichi controlling 
is suspended. Low temperature stoichi controlling where the exhaust air-fuel ratio is kept in 
stoichi state and the exhaust gas temperature is kept lower than SOx discharge reduction 
temperature is executed, so that SOx discharging from the NOx catalyst is suspended to 
thereby discontinue a SOx discharging treatment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of an internal combustion engine characterized by 
providing the following. The SOx absorbent which emits SOx to which the oxygen density of the 
exhaust gas which absorbs and flows absorbed SOx at the time of a low when the air-fuel ratio of the 
exhaust gas which is arranged in the flueway of the internal combustion engine in which lean 
combustion is possible, and flows was RIN. A SOx discharge means to reduce the oxygen density of the 
exhaust gas which flows into a SOx absorbent in order to make SOx absorbed by the aforementioned 
SOx absorbent emit. A vehicle speed judging means to judge whether the rolling-stock-run speed which 
carried the aforementioned internal combustion engine is below predetermined speed. A SOx discharge 
reduction means to make discharge of SOx from a SOx absorbent reduce when it is judged with rolling- 
stock-run speed being below the aforementioned predetermined speed by the aforementioned vehicle 
speed judging means during execution of the SOx discharge processing which the oxygen density of 
exhaust gas is reduced by the aforementioned SOx discharge means, and emits SOx from a SOx 
absorbent. 

[Claim 2] The aforementioned SOx discharge reduction means is the exhaust emission control device of 
the internal combustion engine according to claim 1 characterized by the bird clapper from the air- fuel 
ratio control means which control the air-fuel ratio of the exhaust gas of an internal combustion engine 
to RIN. 

[Claim 3] The aforementioned SOx discharge reduction means is the exhaust emission control device of 
the internal combustion engine according to claim 1 characterized by the bird clapper from a 
temperature-control means to control the temperature of a SOx absorbent below to predetermined 
temperature. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust emission control 
device equipped with the SOx absorbent which absorbs the sulfur oxide (SOx) contained in the exhaust 
gas of an internal combustion engine. 
[0002] 

[Description of the Prior Art] As an exhaust emission control device which purifies NOx from the 
exhaust gas discharged from the internal combustion engine for vehicles in which lean combustion is 
possible, there is a NOx absorbent represented by the occlusion reduction-type NOx catalyst. A NOx 
absorbent absorbs NOx, when the air- fuel ratio of inflow exhaust gas is RIN (namely, under hyperoxia 
atmosphere). Emit NOx absorbed when the oxygen density of inflow exhaust gas fell, and the occlusion 
reduction-type NOx catalyst which is a kind of this NOx absorbent It is the catalyst which emits NOx 
which absorbed NOx when the air-fuel ratio of inflow exhaust gas was RIN (namely, under hyperoxia 
atmosphere), and was absorbed when the oxygen density of inflow exhaust gas fell, and returns to N2. 
[0003] If this occlusion reduction-type NOx catalyst (it may only be hereafter called a catalyst or a NOx 
catalyst) is arranged to the flueway of the internal combustion engine in which lean combustion is 
possible When the exhaust gas of a RIN air-fiiel ratio flows, NOx in exhaust gas is absorbed by the 
catalyst. When the exhaust gas of SUTOIKI (theoretical air fuel ratio) or a rich air- fuel ratio flows, NOx 
absorbed by the catalyst is emitted as N02, and it is further returned to N2 by reduction components, 
such as HC in exhaust gas, and CO, namely, NOx is purified. 

[0004] By the way, if the sulfur content is contained in the fuel for an internal combustion engine and 
fuel is generally burned with an internal combustion engine, the sulfur content in fuel will burn and 
sulfur oxides (SOx), such as S02 and S03, will occur. Since the aforementioned NOx catalyst absorbs 
SOx in exhaust gas by the same mechanism as performing the absorption of NOx, if a NOx catalyst is 
arranged to the flueway of an internal combustion engine, not only NOx but SOx will be absorbed by 
this catalyst. That is, since the NOx catalyst as a NOx absorbent has the SOx absorption function, it can 
also be called SOx absorbent. 

[0005] However, SOx absorbed by the aforementioned NOx catalyst is easy to tend be accumulated in a 
NOx catalyst that it decomposes and is hard to be emitted under the same conditions as performing 
discharge and reduction of NOx from a NOx catalyst in order to form a stable sulfate with time progress. 
If the SOx accumulated dose within an occlusion reduction-type NOx catalyst increases, the NOx 
absorption capacity of a catalyst will decrease, it will become impossible to fully remove NOx in 
exhaust gas, and NOx purification efficiency will fall. This is the so-called SOx poisoning. Then, in 
order to continue at a long period of time and to maintain highly the NOx decontamination capacity of 
an occlusion reduction-type NOx catalyst, it is necessary to make SOx absorbed by the catalyst emit to 
proper timing. 

[0006] It is indicated by the patent official report of a patent number No. 2605586 etc. about the SOx 
discharge processing technology from an occlusion reduction-type NOx catalyst. In order to make SOx 
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absorbed by the occlusion reduction-type NOx catalyst emit, the air-fuel ratio of inflow exhaust gas is 
considered that it is effective SUTOIKI or to make it rich and to make the degree of catalyst temperature 
into a predetermined elevated temperature higher than the time of discharge and reduction of NOx. 
[0007] then ~ while judging the time of SOx of the specified quantity being absorbed by the NOx 
catalyst to be a SOx discharge stage and carrying out the temperature control of the degree of catalyst 
temperature to the temperature in which SOx discharge is possible then — the air- fuel ratio of inflow 
exhaust gas ~ SUTOIKI — or AFC is performed so that it may be held richly, and discharge processing 
of SOx is performed the sulfate absorbed by the NOx catalyst by this SOx discharge processing — 
decomposing - S03 - becoming - further -- this S03 - unburnt [ in exhaust gas ] -- it is made to return 
by HC and CO, and it is set to S02 and emitted 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, there was a case where the above-mentioned 
SOx discharge processing was conventionally performed at the time of a vehicles halt. Thus, when SOx 
is discharged from vehicles at the time of a vehicles halt, near the posterior part of vehicles serves as 
atmosphere where SOx concentration is high, and there is a possibility of giving displeasure to the 
pedestrian who is near these halt vehicles. Moreover, there is also a possibility that the air containing 
high-concentration SOx may be introduced into the vehicle interior of a room of the consecutiveness 
vehicles which stopped just after these halt vehicles, and there is also a possibility of giving the crew of 
consecutiveness vehicles displeasure. 

[0009] this invention is made in view of the trouble of such a Prior art, and the technical problem which 
this invention tends to solve is shown in aiming at consideration which is the environment to a 
pedestrian, the crew of consecutiveness vehicles, etc. by reducing discharge of SOx during a vehicles 
halt or low-speed operation 
[0010] 

[Means for Solving the Problem] this invention adopted the following meanses, in order to solve the 
aforementioned technical problem. The SOx absorbent which emits SOx to which the oxygen density of 
the exhaust gas which absorbs and flows absorbed SOx at the time of a low when the air-fuel ratio of the 
exhaust gas which the exhaust emission control device of the internal combustion engine concerning this 
invention is arranged in the flueway of the internal combustion engine in which (b) lean combustion is 
possible, and flows is RIN, A SOx discharge means to reduce the oxygen density of the exhaust gas 
which flows into a SOx absorbent in order to make SOx absorbed by the (b) aforementioned SOx 
absorbent emit, A vehicle speed judging means to judge whether the rolling-stock-run speed which 
carried the (c) aforementioned internal combustion engine is below predetermined speed, When it is 
judged with rolling-stock-run speed being below the aforementioned predetermined speed by the 
aforementioned vehicle speed judging means during execution of the SOx discharge processing which 
the oxygen density of exhaust gas is reduced by the (d) aforementioned SOx discharge means, and emits 
SOx from a SOx absorbent It is characterized by having a SOx discharge reduction means to make 
discharge of SOx from a SOx absorbent reduce. 

[001 1] In the exhaust emission control device of this internal combustion engine, when the air-fuel ratio 
of exhaust gas is made into RIN, SOx in exhaust gas is absorbed by the SOx absorbent, and while the 
SOx discharge means is reducing the oxygen density of exhaust gas, SOx is emitted from a SOx 
absorbent. And when a vehicle speed judging means judges with rolling-stock-run speed being below 
predetermined speed during execution of the SOx discharge processing by the SOx discharge means, a 
SOx discharge reduction means reduces the SOx discharge from a SOx absorbent. When vehicles are 
below predetermined speed, it can avoid becoming atmosphere where SOx concentration is high, about 
near the posterior part of the vehicles concerned by this. 

[0012] Here, as for the predetermined speed which is the criterion of a vehicle speed judging means, in 
this invention, it is desirable to set up suitably in the range from a vehicles idle state (km [ 0 //(h) ]) to 
human being's walking-speed grade. Thus, by setting up predetermined speed, cannot give displeasure 
resulting from SOx discharge and it can be made the pedestrian who is near the vehicles concerned. 
[0013] In addition, the air- fuel ratio of exhaust gas means the ratio of the air supplied in the flueway in 
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the upstream rather than the engine inhalation-of-air path and the SOx absorbent, and fuel 
(hydrocarbon). 

[0014] As an internal combustion engine in this invention in which lean combustion is possible, the RIN 
barn gasoline engine and diesel power plant of the direct injection in a cylinder can be illustrated. It is an 
execute permission by the AFC of a gaseous mixture by which the AFC of exhaust gas is supplied to a 
combustion chamber in the case of a RIN barn gasoline engine. About the AFC of the exhaust gas in the 
case of a diesel power plant, it can perform by performing the so-called subinjection which injects fuel 
like an intake stroke, an expansion stroke, or an exhaust air line, or supplying a reducing agent in an 
upstream flueway rather than a SOx absorbent. 

[0015] An occlusion reduction- type NOx catalyst can be illustrated as a SOx absorbent. Although an 
occlusion reduction-type NOx catalyst is a catalyst which emits NOx absorbed when NOx was absorbed 
and the oxygen density in the flowing exhaust gas fell, and returns to N2 when the air-fuel ratio of the 
flowing exhaust gas is RIN, this occlusion reduction-type NOx catalyst has the absorption/emission 
action of SOx the same with carrying out absorption/emission of the NOx. 

[0016] This occlusion reduction-type NOx catalyst makes an alumina support, and it comes to support at 
least one chosen from an alkaline earth like Potassium K, Sodium Na, Lithium Li, alkali metal like 
Caesium Cs, Barium Ba, and Calcium calcium, Lanthanum La, and rare earth like Yttrium Y, and noble 
metals like Platinum Pt on this support. 

[0017] Moreover, of course, the absorbent with which it is arranged at the upstream of an occlusion 
reduction-type NOx catalyst, SOx in exhaust gas is absorbed, and poisoning of the occlusion reduction- 
type NOx catalyst is made not to be carried out by SOx is also a SOx absorbent of this invention. 
[0018] In this invention, the air- fuel ratio control means which control the air- fuel ratio of the exhaust 
gas of an internal combustion engine to RIN can constitute the aforementioned SOx discharge reduction 
means. If the air- fuel ratio of exhaust gas is made into RIN, discharge of SOx from a SOx absorbent will 
be made to decrease or stop, and SOx in exhaust gas will come to be absorbed by the SOx absorbent. 
[0019] In this invention, a temperature-control means to control the temperature of a SOx absorbent 
below to predetermined temperature can constitute the aforementioned SOx discharge reduction means. 
It is because SOx will no longer be emitted from a SOx absorbent if high temperature is required and the 
temperature of a SOx absorbent turns into below the aforementioned predetermined temperature from 
the aforementioned predetermined temperature, in order to make SOx emit from a SOx absorbent, the 
temperature control of the exhaust gas with which the temperature control of a SOx absorbent flows into 
a SOx absorbent - you may carry out — or a SOx absorbent — or cooling systems, such as a water 
cooling type, can be installed in the flueway of the upstream of a SOx absorbent, and it can also carry 
out by controlling the operation of this cooling system 
[0020] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained based on the drawing of 
drawing 7 from drawing 1 . 

[0021] [Gestalt of the 1st operation] Drawing 1 is drawing showing the outline composition at the time 
of applying this invention to the gasoline engine for vehicles in which lean combustion is possible, this 
drawing ~ setting - a sign 1 — an engine main part and a sign 2 — a piston and a sign 3 ~ in an inlet 
valve and a sign 6, a suction port and a sign 7 show an exhaust valve, and a sign 8 shows [ a combustion 
chamber and a sign 4 / an ignition plug and a sign 5 ] an exhaust air port, respectively A suction port 6 is 
connected with a surge tank 10 through the corresponding branch pipe 9, and the fuel injection valve 1 1 
which injects fuel towards the inside of a suction port 6, respectively is attached in each branch pipe 9. 
A surge tank 10 is connected with an air cleaner 13 through an air intake duct 12 and an air flow meter 
21, and the throttle valve 14 is arranged in the air intake duct 12. On the other hand, the exhaust air port 
8 is connected to the casing 18 which built in the occlusion reduction-type NOx catalyst (SOx 
absorbent) 17 through the exhaust manifold 15 and the exhaust pipe 16, and the exhaust pipe 19 is 
connected with casing 18. Hereafter, the occlusion reduction-type NOx catalyst 17 is abbreviated to the 
NOx catalyst 17. 
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[0022] The electronic control unit (ECU) 30 for engine control consists of a digital computer, and 
possesses ROM (read-only memory)32, RAM (RAM)33, CPU (central processor unit)34, the input port 
35, and the output port 36 which were mutually connected by the bi-directional bus 31. An air flow 
meter 21 generates the output voltage proportional to the inhalation air content, and this output voltage 
is inputted into input port 35 through A-D converter 37. Moreover, the idle switch 20 which detects that 
a throttle valve 14 is idling opening is attached in a throttle valve 14, and the output signal of this idle 
switch 20 is inputted into input port 35. 

[0023] On the other hand in the exhaust pipe 19 of the lower stream of a river of casing 18, the 
temperature sensor 25 which generates the output voltage proportional to the exhaust gas temperature is 
attached, and the output voltage of this temperature sensor 25 is inputted into input port 35 through A-D 
converter 38. Moreover, the rotational frequency sensor 26 which generates the output pulse showing an 
engine rotational frequency, and the vehicle speed sensor 27 which generates the output pulse showing 
the vehicle speed are connected to input port 35. An output port 36 is connected to an ignition plug 4 
and a fuel injection valve 1 1 through the corresponding drive circuit 39, respectively. 
[0024] In this gasoline engine, fuel injection duration TAU is computed, for example based on the 
following formula. 

TAU=TP-K - here, TP shows basic fuel injection duration and K shows the correction factor The basic 
fuel injection duration TP shows fuel injection duration required to make into theoretical air fuel ratio 
the air-fuel ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel injection duration 
TP is beforehand found by experiment, and is beforehand memorized in ROM32 in the form of a map as 
shown in drawing 2 as a function of engine load Q/N (inhalation air-content Q / engine rotational 
frequency N) and the engine rotational frequency N. A correction factor K is a coefficient for controlling 
the air-fuel ratio of the gaseous mixture supplied in an engine cylinder, and if it is K= 1.0, the gaseous 
mixture supplied in an engine cylinder will serve as theoretical air fuel ratio. On the other hand, if the 
air-fuel ratio of the gaseous mixture supplied in an engine cylinder will become larger than theoretical 
air fuel ratio if set to K< 1.0, namely, it becomes RIN and it is set to K> 1.0, the air-fuel ratio of the 
gaseous mixture supplied in an engine cylinder will become smaller than theoretical air fuel ratio, 
namely, will become rich. 

[0025] By the gasoline engine of the gestalt of this operation, it has set up so that the value of a 
correction factor K may be made into a bigger value than 1.0 in an engine full-load-running field in a 
load operating range in engine low by setting the value of a correction factor K to 1.0 by the engine 
heavy load operating range by making the value of a correction factor K into a value smaller than 1.0. in 
an internal combustion engine, the value of a correction factor K usually makes [ in / most in an 
operating period / the frequency by which low Naka load operation is carried out is the highest, 
therefore ] it smaller than 1 .0 ~ having - RIN - a gaseous mixture will carry out fuel 
[0026] Drawing 3 shows roughly the concentration of the typical component in the exhaust gas 
discharged from a combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion 
chamber 3 as shown in this drawing ] - the concentration of HC and CO increases, so that the air-fuel 
ratio of the gaseous mixture supplied in a combustion chamber 3 becomes rich, and the concentration of 
the oxygen 02 in the exhaust gas discharged from a combustion chamber 3 increases, so that the air-fuel 
ratio of the gaseous mixture supplied in a combustion chamber 3 becomes RIN 

[0027] The NOx catalyst 17 held in casing 18 makes an alumina support, and it comes to support at least 
one chosen from an alkaline earth like Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium 
Cs, Barium Ba, and Calcium calcium, Lanthanum La, and rare earth like Yttrium Y, and noble metals 
like Platinum Pt on this support, the ratio of the air supplied in the upstream flueway from the engine 
mhalation-of-air path and the NOx catalyst 17, and fuel (hydrocarbon) - the air-fuel ratio of the inflow 
exhaust gas to the NOx catalyst 17 - calling (it being hereafter called for short an exhaust air air-fuel 
ratio) -- this NOx catalyst 17 performs the absorption/emission action of NOx which emits NOx 
absorbed when an exhaust air air-fuel ratio was RIN, NOx was absorbed and the oxygen density in 
inflow exhaust gas fell 

[0028] in addition, when fuel (hydrocarbon) or air is not supplied in an upstream flueway from the NOx 
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catalyst 17 An exhaust air air-fuel ratio is [ therefore ] in agreement with the air-fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3. in this case the gaseous mixture which the NOx catalyst 17 
absorbs NOx when the air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3 is RIN, 
and is supplied in a combustion chamber 3 NOx absorbed when the inner oxygen density fell will be 
emitted 

[0029] Although this NOx catalyst 17 will actually perform the absorption/emission action of NOx if the 
above-mentioned NOx catalyst 17 is arranged in an engine flueway, there is also a portion which it is 
not in Ming about the detailed mechanism of this absorption/emission action. However, it is thought that 
this absorption/emission action is performed by the mechanism as shown in drawing 4 . Next, although 
this mechanism is explained taking the case of the case where Platinum Pt and Barium Ba are made to 
support, on support, it becomes the same mechanism even if it uses other noble metals, alkali metal, an 
alkaline earth, and rare earth. 

[0030] That is, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas 
becomes remarkable RIN, and shown in drawing 4 (A), it is oxygen 02. It adheres to the front face of 
Platinum Pt in the form of 02- or 02-. On the other hand, NO contained in inflow exhaust gas reacts 
with 02- or 02- on the front face of Platinum Pt, and is N02. It becomes (2 NO+02 ->2N02). 
[0031] Subsequently, being absorbed in the NOx catalyst 17 and combining with a barium oxide BaO 
oxidizing on Platinum Pt, a part of generated N02 is diffused in the NOx catalyst 17 in the form of 
nitrate-ion N03-, as shown in drawi ng 4 (A). Thus, NOx is absorbed in the NOx catalyst 17. 
[0032] As long as the oxygen density in inflow exhaust gas is high, N02 is generated on the front face 
of Platinum Pt, and it is NOx of the NOx catalyst 17. Unless absorptance is saturated, N02 is absorbed 
in the NOx catalyst 17, and nitrate-ion N03- is generated. 

[0033] On the other hand, if the oxygen density in inflow exhaust gas falls and the amount of generation 
of N02 falls, a reaction will progress to an opposite direction (N03->N02), and nitrate-ion N03- 
within the NOx catalyst 17 will be emitted from the NOx catalyst 17 in the form of N02. That is, a fall 
of the oxygen density in inflow exhaust gas will emit NOx from the NOx catalyst 17. If the oxygen 
density in inflow exhaust gas will fall if the degree of RIN of inflow exhaust gas becomes low, therefore 
the degree of RIN of inflow exhaust gas is made low as shown in drawing 3 , NOx will be emitted from 
the NOx catalyst 17. 

[0034] the gaseous mixture supplied in a combustion chamber 3 on the other hand at this time - 
SUTOIKI - or it is made rich - having - an exhaust air air-fuel ratio - SUTOIKI - or when it becomes 
rich, it is shown in drawing 3 - as - unburnt [ from an engine / a lot of] - HC and CO discharge - 
having ~ unburnt [ these ] - HC and CO react with oxygen 02- on Platinum Pt, or 02-, and are made to 
oxidize 

[0035] moreover, SUTOIKI or in order [ if it becomes rich, ] for the oxygen density in inflow exhaust 
gas to fall to a degree very much, N02 is emitted for an exhaust air air- fuel ratio from the NOx catalyst 
17, and this N02 is shown in drawing 4 (B) - as - unburnt - it reacts with HC and CO, and it is made 
to return and is set to N2 Thus, when N02 stops existing on the front face of Platinum Pt, N02 is 
emitted to a degree from a degree from the NOx catalyst 17, and it is made to return to N2 further, 
therefore, an exhaust air air-fuel ratio - SUTOIKI - or when it is made rich, NOx will be emitted to the 
inside of a short time from the NOx catalyst 17 

[0036] thus, if an exhaust air air- fuel ratio becomes RIN, NOx will absorb for the NOx catalyst 17 - 
having - an exhaust air air-fuel ratio - SUTOIKI - or if it is made rich, NOx will be emitted to the 
inside of a short time from the NOx catalyst 17, and will be returned to N2 

[0037] By the way, since it is supposed at the time of full load running that the gaseous mixture supplied 
in a combustion chamber 3 is rich, and a gaseous mixture is made into theoretical air fuel ratio at the 
time of heavy load operation and a gaseous mixture is made into RIN at the time of low Naka load 
operation as mentioned above with the gestalt of this operation NOx in exhaust gas will be absorbed by 
the NOx catalyst 17 at the time of low Naka load operation, and NOx will be emitted and returned from 
the NOx catalyst 17 at the time of full load running and heavy load operation. The frequency of full load 
running or heavy load operation is low, and if there is much frequency of low Naka load operation and 
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the operation time excels, discharge and reduction of NOx stop meeting the deadline, the absorptance of 
NOx of the NOx catalyst 17 will be saturated, and it will become impossible however, to absorb NOx. 
then -- the gestalt of this operation - RIN -- the time of performing inside low load operation, when 
combustion of a gaseous mixture is performed -- comparatively -- alike - a short period -- SUTOIKI - 
or rich the air-fuel ratio of a gaseous mixture is controlled so that combustion of a gaseous mixture is 
performed, and discharge and reduction of NOx are performed in short period Thus, by the following 
explanation, it calls it RIN rich spike control to control so that an exhaust air air-fuel ratio (the gestalt of 
this operation air-fuel ratio of a gaseous mixture) is repeated by turns by "RIN", "SUTOIKI, or rich" a 
period short in comparison for the absorption/emission of NOx. 

[0038] On the other hand, if sulfur (S) is contained in fuel and the sulfur in fuel burns, sulfur oxides 
(SOx), such as S02 and S03, will occur, and the NOx catalyst 17 will also absorb these [ SOx ] in 
exhaust gas. That is, the NOx catalyst 17 functions also as a SOx absorbent. It is thought that the SOx 
absorption mechanism of the NOx catalyst 17 is the same as a NOx absorption mechanism. Namely, if it 
explains taking the case of the case where Platinum Pt and Barium Ba are made to ****, on support like 
the time of explaining the absorption mechanism of NOx, as mentioned above When an'exhaust air air- 
fuel ratio is RIN, oxygen 02 has adhered to the front face of the platinum Pt of the NOx catalyst 17 in 
the form of 02- or 02-, and SOx in inflow exhaust gas (for example, S02) oxidizes on the front face of 
Platinum Pt, and serves as S03. 

[0039] Then, generated S03 is absorbed in the NOx catalyst 17, combines with a barium oxide BaO 
oxidizing further on the front face of Platinum Pt, is diffused in the NOx catalyst 17 in the form of 
sulfate-ion S042-, and forms a sulfate BaS04. If the amount of generation of BaS04 in the NOx 
catalyst 17 increases, the amount of BaO which can participate in absorption of the NOx catalyst 17 will 
decrease, and the absorptance of NOx will decline. It is this, i.e., SOx poisoning. Therefore, in order to 
maintain the NOx absorptance of the NOx catalyst 17 highly, it is necessary to make SOx absorbed by 
the NOx catalyst 17 to proper timing emit. In order to make SOx emit from the NOx catalyst 17, it turns 
out that it turns out that what is necessary is just to reduce the oxygen density of exhaust gas like the 
case where NOx is made to emit, and it is easy to emit, so that the temperature of the NOx catalvst 17 is 
high. J 

[0040] However, although NOx is emitted from the NOx catalyst 17 when RIN rich spike control of an 
exhaust air air-fuel ratio is performed for absorption/emission processing of NOx and the low exhaust 
gas of an oxygen density is poured for the NOx catalyst 17, SOx is hardly emitted. This is considered to 
be because for the decomposition discharge of it to be hard to be carried out once it is generated since a 
crystal tended to turn big and rough and tended [ comparatively ] to be stabilized by BaS04 Thus in 
order to make SOx absorbed in the form stabilized in the NOx catalyst 17 emit, it is necessary to pour 
the low exhaust gas of an oxygen density continuously for a long time. 

[0041] Then, with the gestalt of this operation, when SOx of the specified quantity was absorbed by the 
NOx catalyst 17, it decided to perform SOx discharge processing, and we decided to perform the SOx 
discharge processing by pouring the exhaust gas which held the exhaust air air-fuel ratio to SUTOIKI 
for the NOx catalyst 17 for a long time. However, if SOx is discharged from vehicles when carrying out 
a low-speed run very much, while stopping vehicles Since there is a possibility of giving the pedestrian 
who near the posterior part of vehicles serves as atmosphere where SOx concentration is high, and is 
near these vehicles, and the crew of consecutiveness vehicles displeasure The vehicles concerned are 
suspended for execution of SOx discharge processing, a halt or when carrying out a low-speed run very 
much, it is made not to emit SOx, and when vehicles begin to run by being more than predetermined 
speed, it is made to start or resume SOx discharge processing, in order to prevent this 
[0042] Next, with reference to drawing 5 , the SOx discharge processing running routine in the gestalt of 
this operation is explained. The flow chart which consists of each step which constitutes this routine is 
memorized to ROM32 of ECU30, and all processings in each step of a flow chart are performed by 
CPU34 of ECU30. 

[0043] <Step 101> ECU30 first integrates the rolling-stock-run distance concerned from after the last 
completion of SOx discharge processing to this time in Step 101. 
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[0044] <Step 102>, next ECU30 judge whether it progressed to Step 102 and the mileage integrated 
value D calculated at Step 101 exceeded the decision value DO. SOx contained in the exhaust gas 
discharged from the engine main part 1 - sulfur (in fuel — the amount of SOx(es) which the amount of 
S) burns, and arises, and is absorbed by the NOx catalyst 17 has the fuel quantity and correlation which 
were consumed by combustion with the engine main part 1 Therefore, although the amount of SOx(es) 
absorbed by the NOx catalyst 17 based on the integrated value of fuel consumption can be computed 
and it is also possible to suppose that it is the time of reaching the value with which fuel consumption 
integrated value is equivalent to the SOx absorbed dose of the specified quantity a SOx discharge stage 
It is supposed that it replaces with the addition of fuel consumption with the gestalt of this operation, 
and mileage is integrated since correlation is also between fuel consumption and mileage. When the 
integrated value of the mileage exceeded the value (decision value DO) equivalent to the SOx absorbed 
dose of the specified quantity, it judged with it being the stage when SOx should be emitted, and when 
having not exceeded, we decided to judge with it not being the stage when SOx should be emitted. In 
addition, in the gestalt of this operation, the aforementioned decision value DO was taken as the mileage 
equivalent to 50% of the SOx absorption saturation content of the NOx catalyst 17. 
[0045] The portion which performs Step 102 among a series of signal processing by ECU30 can be 
called SOx discharge stage judging means to judge whether it is the stage when SOx should be emitted 
from a NOx catalyst (NOx absorbent). When it progresses to Step 103 when an affirmation judging is 
carried out at Step 102, and a negative judging is carried out, it progresses to Step 108. 
[0046] The <step> 103 ECU performs SOx discharge processing to the NOx catalyst 17 in Step 103. 
[ 30 ] SOx discharge processing is performed by controlling an exhaust air air- fuel ratio to SUTOIKI, 
and controlling the temperature of the NOx catalyst 17 to the predetermined temperature (for example, 
600-750degreeC) in which the NOx catalyst 17 cannot carry out elevated-temperature degradation due 
to above the decomposition temperature of a sulfate easily by controlling to SUTOIKI the air-fuel ratio 
of the gaseous mixture supplied to a combustion chamber 3. In addition, with the gestalt of this 
operation, the temperature control of exhaust gas is performing the temperature control of the NOx 
catalyst 17. While controlling an exhaust air air-fuel ratio to SUTOIKI, calling it elevated-temperature 
SUTOIKI control to control exhaust gas temperature to the aforementioned predetermined temperature 
and performing this elevated-temperature SUTOIKI control hereafter, SOx discharge processing will be 
performed. 

[0047] Since the portion which controls an air-fuel ratio to SUTOIKI in Step 103 among a series of 
signal processing by ECU30 makes SOx which could call it the air-fuel ratio control means which 
control the air- fuel ratio of exhaust gas to SUTOIKI (or rich) in order to make SOx absorbed by the 
NOx catalyst (SOx absorbent) emit, and was absorbed by the NOx catalyst (SOx absorbent) emit, it can 
call it a SOx discharge means to reduce the oxygen density of exhaust gas. 

[0048] About control of exhaust gas temperature, ECU30 detects the appearance gas temperature of the 
NOx catalyst 17 from the input signal from a temperature sensor 25, it increases the quantity of the 
discharge of reducing agents, such as elevation and the hydrocarbon (HC) of exhaust gas temperature, 
and a carbon monoxide (CO), holding an engine load uniformly, when this appearance gas temperature 
is below the aforementioned predetermined temperature, and it controls it so that exhaust gas 
temperature is held at the aforementioned predetermined temperature. 

[0049] Here, as a means to raise exhaust gas temperature, it is possible to delay ignition timing with the 

gestalt of this operation. Moreover, although the gasoline engine of the gestalt of this operation is not 

equipped, if it is an engine equipped with an EGR system (the so-called EGR equipment), raising 

exhaust gas temperature will also be considered by increasing the amount of exhaust gas recycle (the 

amount of EGR(s)). Furthermore, although the internal combustion engine in the gestalt of this 

is a gasoline engine, if it is the case where an internal combustion engine is a diesel power plant, raising 

exhaust gas temperature will also be considered by increasing premixing or performing subinjection 

which injects fuel like an intake stroke, an expansion stroke, or an exhaust air line. 

[0050] the sulfate which an elevated temperature and the low exhaust gas of an oxygen density followed 

the NOx catalyst 1 7, flowed by execution of elevated-temperature SUTOIKI control, and was absorbed 
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by the NOx catalyst 17 by this - decomposing -- S03 -- becoming -- further -- this S03 - unbumt [ in 
exhaust gas ] - it is made to return by HC and CO, and it is set to S02 and emitted 
[0051] <Step 104> and ECU30 progress to Step 104, and judge whether it is below the predetermined 
speed (for example, 5 km/h) that the vehicle speed detected by the vehicle speed sensor 27 set up 
beforehand. Hereafter, this predetermined speed is called minimum speed. Rolling-stock-run speed can 
call the portion which performs Step 104 among a series of signal processing by ECU30 a vehicle speed 
judging means to judge whether it is below predetermined speed. 

[0052] The <step> 105 ECU progresses to Step 105, when an affirmation judging is carried out at Step 
104, it suspends elevated-temperature SUTOIKI control, and performs RIN rich spike control. [ 30 ] If it 
puts in another way, suspending elevated-temperature SUTOIKI control and performing RIN rich spike 
control will stop execution of SOx discharge processing, and it will make it the absorption/emission 
action of NOx carried out to the NOx catalyst 17. That is, by suspending elevated-temperature SUTOIKI 
control, SOx is no longer emitted from the NOx catalyst 17, NOx which NOx in exhaust gas was 
absorbed by the NOx catalyst 17 by execution of RIN rich spike control at the time of RIN, and was 
absorbed by the NOx catalyst 17 at SUTOIKI or the time of rich is emitted, and reduction purification is 
earned out N2. Moreover, unless the SOx absorptance of the NOx catalyst 17 is saturated, SOx in 
exhaust gas is absorbed by the NOx catalyst 17 at the time of RIN. The portion which performs Step 105 
among a series of signal processing by ECU30 can be called SOx discharge reduction means to make 
discharge of SOx reduce from a NOx catalyst (SOx absorbent). 

[0053] <Step 106>, next ECU30 progress to Step 106 from Step 105, and the vehicle speed detected by 
the vehicle speed sensor 27 judges whether it is below the aforementioned minimum speed. When an 
affirmation judging is carried out at Step 106, it progresses to Step 105 and RIN rich spike control is 
continued. On the other hand, when a negative judging is carried out at Step 106, it progresses to Step 
103, RIN rich spike control is suspended, elevated-temperature SUTOIKI control is resumed, and 
execution of SOx discharge processing is resumed. 

[0054] That is, by performing Step 106 from Step 103 While it faces starting execution of elevated- 
temperature SUTOIKI control and vehicles are carrying out a halt or the pole low-speed run below the 
aforementioned minimum speed Shelve execution of elevated-temperature SUTOIKI control and RIN 
rich spike control is continued. If the vehicle speed becomes larger than the aforementioned minimum 
speed, it will come to start execution of elevated-temperature SUTOIKI control, moreover, when 
vehicles will be in the pole low-speed run state below a halt or the aforementioned minimum speed 
during execution of elevated-temperature SUTOIKI control When execution of elevated-temperature 
SUTOIKI control is interrupted temporarily, it changes to execution of RIN rich spike control and the 
vehicle speed becomes larger than the aforementioned minimum speed until the vehicle speed becomes 
larger than the aforementioned minimum speed, it will change to execution of elevated-temperature 
SUTOIKI control again. 

[0055] Since SOx discharge processing is not performed for vehicles by this a halt or while carrying out 
the low-speed run very much, therefore SOx is no longer emitted from vehicles, it can prevent that near 
the posterior part of these vehicles becomes atmosphere where SOx concentration is high. Consequently 
the displeasure which originates in SOx discharge from the vehicles concerned is given to neither the 
pedestrian who is near the vehicles concerned, nor the crew of consecutiveness vehicles. 
[0056] <Step 107> and ECU30 judge whether it progressed to Step 107 and the SOx discharge from the 
NOx catalyst 17 was completed, when a negative judging is carried out at Step 104 (i.e., when it judges 
with vehicles running faster than the aforementioned minimum speed). The judgment of whether SOx 
discharge was completed is judged from the history of the engine performance by elevated-temperature 
SUTOIKI control, and the operating time of the engine by elevated-temperature SUTOIKI control still 
more specifically judges it by whether only predetermined time was performed continuously Here the 
operating time of the engine by elevated-temperature SUTOIKI control should integrate the time when 
under a vehicles halt and vehicles performed elevated-temperature SUTOIKI control except for such 
time when below the aforementioned minimum speed was carrying out the pole low-speed run like [ at 
the case where an engine is stopped on the way, or the time of an idling ]. 
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[0057] Moreover, although the above "predetermined time" which is a decision value when judging 
whether it is a SOx discharge stage does not generally have ****** since it changes with the size of the 
decision value DO of the SOx discharge stage in Step 102, or size of the target temperature in execution 
of elevated-temperature SUTOIKI control, it is the order on several [ several hours or ] from several 
minutes, and is 100 or more times of 1 time of SUTOIKI in the RIN rich spike control in Step 105,108, 
or the rich holding time at least 

[0058] And a negative judging is carried out at Step 107, and execution of elevated-temperature 
SUTOIKI control of Step 103 is continued until the operating time of the engine by elevated- 
temperature SUTOIKI control reaches a predetermined time. 

[0059] When the operating time of the engine by elevated-temperature SUTOIKI control exceeds a 
predetermined time, SOx absorbed by the NOx catalyst 17 regards it as what was emitted nearly 
completely, and ECU30 carries out an affirmation judging (judgment of the completion of SOx 
discharge) at Step 107, and progresses to Step 108. 

[0060] The <step> 108 ECU performs RIN rich spike control in Step 108. [ 30 ] During execution of 
RIN rich spike control, NOx which NOx and SOx in exhaust gas were absorbed by the NOx catalyst 17 
at the time of RIN, and was absorbed by the NOx catalyst 17 at SUTOIKI or the time of rich is emitted, 
and reduction purification is carried out N2. At SUTOIKI under execution of this RIN rich spike control, 
or the time of rich, since SUTOIKI or the rich holding time is short, most SOx(es) absorbed by the NOx 
catalyst 17 are not emitted. 

[0061] Since according to the gestalt of this operation SOx discharge processing to the NOx catalyst 17 
is performed to the optimal timing and SOx can moreover be made to emit nearly completely from the 
NOx catalyst 17 as explained above, the rate of NOx purification of the NOx catalyst 17 is maintainable 
in the always high state. 

[0062] Furthermore, since according to the gestalt of this operation SOx discharge processing is not 
performed for vehicles a halt or while carrying out the low-speed run very much, and SOx is not emitted 
from vehicles, it can prevent that near the posterior part of the vehicles concerned becomes atmosphere 
where SOx concentration is high. Therefore, the pedestrian who is near the vehicles concerned, and the 
crew of consecutiveness vehicles originate in SOx, and do not sense displeasure. 
[0063] In addition, when heavy load operation is required of an engine during the RIN rich spike control 
execution under the elevated-temperature SUTOIKI control execution in Step 103, or in Step 108, 
SUTOIKI control of a gaseous mixture has priority and is interrupted, and when full load running is 
required, rich control of a gaseous mixture has priority and it interrupts. 

[0064] Drawing 6 shows one example of the AFC in the gestalt of this 1st operation. In this example, 
this is repeated by turns in RIN rich spike control, using the SUTOIKI operation holding time as about 2 
seconds, for example for the RIN operation holding time for 40 seconds to the fixed-speed run by 60 
km/h. On the other hand, the run length in elevated-temperature SUTOIKI control is the example which 
considered as about 1 hour and interrupted elevated-temperature SUTOIKI control at once in the 
meantime. 

[0065] [Gestalt of the 2nd operation] Drawing 7 is drawing showing the SOx discharge processing 
running routine in the gestalt of operation of the 2nd of the exhaust emission control device of the 
internal combustion engine concerning this invention. 

[0066] The point that the gestalt of the 2nd operation is different from the gestalt of the 1st operation in 
the flow chart of drawing 7 is only Step 105, and is completely the same as the gestalt of the 1st 
operation about other points. 

[0067] When it judges with the vehicle speed being below minimum speed at Step 104 and progresses to 
Step 105 with the gestalt of the 2nd operation, ECU30 Predetermined temperature by which temperature 
of the NOx catalyst 17 cannot be easily emitted to SOx from the NOx catalyst 17 in Step 105, 
controlling an exhaust air air- fuel ratio to SUTOIKI (in the following explanation) this temperature is 
called SOx discharge reduction temperature — discharge of SOx from the NOx catalyst 17 is reduced, 
and it is made to interrupt execution of SOx discharge processing by controlling below temporarily Also 
in the gestalt of this 2nd operation, the temperature control of exhaust gas performs the temperature 
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control of the NOx catalyst 17. Hereafter, it calls it low-temperature SUTOIKI control to control exhaust 
gas temperature at the low temperature below SOx discharge reduction temperature, controlling an 
exhaust air air-fuel ratio to SUTOIKI. In addition, SOx discharge reduction temperature is about 
400degreeC. 

[0068] In order to reduce exhaust gas temperature, it is possible to reduce exhaust gas temperature by 
preparing the cooler unit of a water cooling type around the upstream exhaust pipe 16, and operating this 
cooler unit to it rather than the circumference of the casing 18 which holds the NOx catalyst 17, or 
casing 18. Moreover, if it is an engine equipped with EGR equipment, it is possible by reducing the 
amount of EGR(s) to reduce exhaust gas temperature. 

[0069] And the portion which performs low-temperature SUTOIKI control in Step 105 can be called 
SOx discharge reduction means to make discharge of SOx reduce from the NOx catalyst 17 (SOx 
absorbent). 

[0070] Even if the temperature of the NOx catalyst 17 holds the exhaust air air-fuel ratio to SUTOIKI at 
low temperature, SOx consists is hard to be emitted from the NOx catalyst 17 of the aforementioned 
SOx discharge reduction temperature. However, if the exhaust gas of SUTOIKI is poured for the NOx 
catalyst 17 in the state of such low temperature, advance of SOx poisoning can be stopped and the 
deposited SOx poisoning component (namely, sulfate) will also be considered to change to the form 
which is easy to be decomposed gradually. Therefore, when low-temperature SUTOIKI control of an 
exhaust air air-fuel ratio was performed in Step 105 and the NOx catalyst 17 carries out a temperature up 
by next more than predetermined temperature, discharge and reduction of SOx will be performed very 
efficiently (namely, when elevated-temperature SUTOIKI control of Step 103 is resumed). 
[0071] It progresses to Step 106 from Step 105, the vehicle speed judges whether it is below minimum 
speed, and, in an affirmation judging, ECU30 continues the low-temperature SUTOIKI control by Step 
105, when a negative judging is carried out, progresses to Step 103 and resumes elevated-temperature 
SUTOIKI control. 

[0072] [Gestalt of other operations] this invention is materialized in Step 105 in the gestalt of the 1st 
operation also as continuation RIN control controlled to maintain a RIN air- fuel ratio continuously, 
without performing an intermittent rich air-fuel ratio instead of RIN rich spike control. If an inhalation 
air content is increased and an exhaust air air-fuel ratio is controlled to RIN, exhaust gas temperature can 
also be reduced and discharge of SOx from the NOx catalyst 1 7 will decrease. 

[0073] In addition, although the example applied to the gasoline engine explained this invention with the 
gestalt of operation mentioned above, of course, this invention is applicable to a diesel power plant. 
Since combustion in a combustion chamber is performed in a RIN region farther than SUTOIKI in the 
case of a diesel power plant, the air-fuel ratio of the exhaust gas which flows into the NOx catalyst 17 in 
the usual engine operational status is very RIN, and although absorption of NOx and SOx is performed, 
discharge of NOx and SOx is hardly performed. 

[0074] Or it is made rich, moreover, the gaseous mixture supplied to a combustion chamber 3 as 
mentioned above in the case of the gasoline engine - SUTOIKI or making it rich - an exhaust air air- 
fuel ratio - SUTOIKI - Although NOx and SOx which the oxygen density in exhaust gas is reduced 
and are absorbed by the NOx catalyst 17 can be made to emit In the case of a diesel power plant, there 
can be the problem of SUTOIKI, soot being generated in the case of combustion, if it is made rich the 
gaseous mixture supplied to a combustion chamber, and cannot adopt it. 

[0075] Therefore, when applying this invention to a diesel power plant, in order to make it rich and to 
obtain [ SUTOIKI or ] unit power for an exhaust air air-fuel ratio, it is necessary to supply a reducing 
agent (for example, gas oil which is fuel) into exhaust gas apart from burning fuel. Also by setting like 
an intake stroke, an expansion stroke, or an exhaust air line, and subinjecting fuel in a cylinder, supply 
of the reducing agent to exhaust gas is possible, or possible also by supplying a reducing agent in the 
flueway of the upstream of the NOx catalyst 17. 

[0076] In addition, even if it is a diesel power plant, when it has exhaust-gas-recirculation equipment 
(the so-called EGR equipment), it is possible by introducing exhaust-gas-recirculation gas into a 
combustion chamber so much SUTOIKI or to make an exhaust air air- fuel ratio rich. 
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[0077] 

[Effect of the Invention] The SOx absorbent which emits SOx to which the oxygen density of the 
exhaust gas which absorbs and flows absorbed SOx at the time of a low when the air-fuel ratio of the 
exhaust gas which is arranged in the flueway of the internal combustion engine in which lean 
combustion is possible, and flows is RIN according to the exhaust emission control device of the 
internal combustion engine concerning this invention, A SOx discharge means to reduce the oxygen 
density of the exhaust gas which flows into a SOx absorbent in order to make SOx absorbed by the 
aforementioned SOx absorbent emit, A vehicle speed judging means to judge whether the rolling-stock- 
run speed which carried the aforementioned internal combustion engine is below predetermined speed, 
When it is judged with rolling-stock-run speed being below the aforementioned predetermined speed by 
the aforementioned vehicle speed judging means during execution of the SOx discharge processing 
which the oxygen density of exhaust gas is reduced by the aforementioned SOx discharge means, and 
emits SOx from a SOx absorbent By having a SOx discharge reduction means to make discharge of SOx 
from a SOx absorbent reduce, discharge of SOx from a SOx absorbent can be reduced at the time of a 
vehicles halt or a low-speed run, and the outstanding effect that the circumference of vehicles can be 
held by good environment is done so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the outline block diagram of the gestalt of operation of the 1st of the exhaust emission 
control device of the internal combustion engine concerning this invention. 
[Drawi ng 2] It is drawing showing an example of the map of basic fuel injection duration. 
[Drawing 3] unburnt [ in the exhaust gas discharged by the engine ] — it is the diagram showing the 
concentration of HC, CO, and oxygen roughly 

[Drawing 4] It is drawing for explaining the NOx absorption/emission action of an occlusion reduction- 
type NOx catalyst. 

[Drawing 5] It is the SOx discharge processing running routine of the gestalt of implementation of the 
above 1st. 

[Drawing 6] It is drawing showing an example of the AFC in the gestalt of implementation of the above 
1st. 

[Drawing 7] It is the SOx discharge processing running routine of the gestalt of operation of the 2nd of 
the exhaust emission control device of the internal combustion engine concerning this invention. 
[Description of Notations] 

I Engine (Internal Combustion Engine) 

3 Combustion Chamber 

4 Ignition Plug 

I I Fuel Injection Valve 

16 Exhaust Pipe (Flueway) 

17 Occlusion Reduction-Type NOx Catalyst (SOx Absorbent) 

18 Casing 

19 Exhaust Pipe (Flueway) 

27 Vehicle Speed Sensor (Vehicle Speed Judging Means) 
30 ECU 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 71 
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